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I\ l>stvr-ct .  0bscrvat : io~is  are r e p o r t e d  on t h e  f e c a l  f l o r a  of mice 
obsc rvcd  uvci- a p e r i o d  of 1 6  weeks, the p a r a b a r i c  groups be ing  main- 
t a i n e d  i n  decrcascd  and i n c r e a s e d  p r e s s u r e s  b u t  wi th  a normal p02. 
A t ransient  i n c r e a s e  i n  K l e b s i e l l a  - was s e c n  i n  - the two p a r a b a r i c  
jlroups coiqmi-ed t o  c o n t r o l s ,  and a more s u s t a i n e d  i n c r e a s e  i n  a 
s t rep t oc oc c u s .  

Our € i rs t  experiment  u s i n g  Sa1li:onella typhimurium a s  a c h a l l e n g e  
a z e n t  i n  p a r a b a r i c  mice ( i n c r e a s e d  02) i s  r e p o r t e d .  B o r d e r l i n e  
d i f f c r e n c c s  were s e e n  between c o n t r o l  and t e s t  groups;  t h e  e x p e r i -  
iiients u u s t  be r e p e a t e d  b e f o r e  an i n t e r p r e t a t i q n  i s  p o s s i b l e .  

E:;periiiients completed t o  d a t e ,  us ing  t h e  mouse pneumonit is  a g e n t  
(Chlal.iydia) as a r e s p i r a t o r y  t r a c t  c h a l l e n g e  pathogen,  are summarized. 
The s t r e s s  of v a r i e d  p r e s s u r e  appears  t o  a f f e c t  t h i s  model i n f e c t i o n ;  
i n c r e a s e d  O2 iiiay have a d i r e c t  adverse e f f e c t  on growth of t h e  a g e n t .  

During s e v e r a l  s i m u l a t e d  group d i v e s  a t  t h e  Naval Experimental  
DivinS Uni t  t h e  m i c r o f l o r a  from 5 s i t e s  of t h e  personnel  involved 
xiere assayed, as well as specimens from t h e  environment.  These tes ts  
s e r v e  as guides  f o r  p l a n n i n g  f u r t h e r  more e x t e n s i v e  t e s t s  of t h i s  
n a t u r e  i n  a c t u a l  os  s i m u l a t e d  d i v e s .  

P r o g r e s s  h a s  been q u i t e  s a t i s E a c t o r y  i n  s t u d y  of i n t e r f e r o n  pro-  
d u c t i o n  under p a r a b a r i c  c o n d i t i o n s  a t  b o t h  t h e  c e l l u l a r  and t h e  
animal l e v e l .  
i n  c e l l s  i n  vitro, and i n  l u n g  t i s s u e  of m i c e .  

D e f i n i t e  e f f e c t s  of a l t e r a t i o n s  i n  02 were observed 

A noteworthy d i f f e r e n c e  was seen i n  t h e  e f f e c t  of O2 on metabolism 
i n  2 s t r a i n s  of C l o s t r i d i u m  perfr in , :ens ,  one pa thogenic ,  and one non- 
p a t h o z e n i c .  Only t h e  pyruvic  oxidase a c t i v i t y  of t h e  former w a s  
reduced by 02. 



1. Effec t  of parabarssis  on entexic  bac te r i a l  f l o r a  of m i c e .  
and J. D. Gillmore) 

(P. B. Gordon 

In  the  preceding quar te r ly  repor t  Exg, 9 was mentioned, the  f i r s %  i n  a 
series designed t o  determine the effect: of hyperbaric and hypobaric conditions 
with normal p02, on en te r i c  b a c t e r i a l  flora of the mouser Exg. 9 is now 
completed and s ign i f i can t  data  are presented in Figs 1, 2, and 3. 
beginning a t  3 weeks of age, were kept together f o r  3 weeks t o  promote a 
homogenous en te r i c  f l o r a  and were then (time 0) divided into 3 groups, each of 
which was placed in a sfmilar type of plexiglass  chamber. 
conditions f o r  each group were as follows, a l l  representing 160 mm of 02 
(~m~rmal sea l eve l  tension): 

Thir ty  mice, 

The environmental 

Msrmobaric group: air from compressed air l i n e ,  a t  one atmosphere. 

Hmobaric group: 1W& O2 at  3 psia; sfwrl.ated 37,000 f t .  a l t i t ude .  

Hyperbaric group: 

The chambers were brought t o  normal pressures once a week, opened, and 

2.8% 02& 1l.Q psias simulated 213 f t .  depth in sea water. 

cleaned. 
p e l l e t  wae cul tured i n  the same manner as has been described i n  previous re- 
ports .  
shelf  a t  12  weeks, with one OF more subsequent stool cul tures .  
t he  mice of the normobaric and hypobaric groups were l o s t  between the 10th 
and 12th weeks due to  mechzamjbcal or operating f a i lu re s ,  and only the hyper- 
ba r i c  group could be followed subsequent t o  the  re turn  t o  normal cgbbditiom. 

The mice were weighed, fed and watered, and every two weeks a f e c a l  

The plan of the  expeximmt cal led f o r  r e tu rn  of al.1 3 groups t o  the  
Unfortunately, 

With respect  t o  average weight curves f o r  t h e  3 groups, Fig. 1, it fs 
apparent t h a t  increased pressure adversely affected weight gain, the average 
weight of the  hyperbaric group being about 6 grim less than the naormobaric 
group at  4 weeks after placing %he mice in the chambers (i.e., a t  10 weeks of 
age). The weight curve suggests khat a tu rn  toward normal may have begun 
between the  10th and 19th weeks, but a rapid rise followed re turn  to normal 
shelf  conditions a t  12 weeks. 
da t a  on normal shelf  m i c e  it is apparent t h a t  some depression of expected 
weight gain occurred i n  the  other 2 groups of mice as well. 

By camparison with previously obtained weight 

Of pa r t i cu la r  interest w a s  the  incidence of Klebs ie l la  i n  these mice because 
of the  differences seen i n  previous experiments, with respect  t o  t h i s  type of 
bacterium. 
Klebs i e l l a  incidence, as compared with the  normal (Fig. 2), at the  4th week 
a f t e r  exposure t o  parabaric conditions, bu t  t h i s  increase was not sustained as 
was seen i n  groups of mice exposed t o  increased 0 

two types of experiments are a response t o  some fac tor  such as stress, per se, 
r a t h e r  than a d i r e c t  e f f e c t  of a spec i f ic  element of the  parabaric environment. 

The two parabaric groups of mice showed a d i s t i n c t  rise in 

tensions i n  previous experi-  
menta. It is qu i t e  possible t h a t  the s h i f t s  in K f e b s i e l l a  incidence in the 

A second s ign i f i can t  difference between normobaric and hyperbaric mice i n  
t h i s  experiment was seen in the incidence (Fig. 3) of a streptococcus 
( f acu l t a t ive  anaerobe appearing on Sshaedler B ~ d B ~ ~ .  
the  incidence of t h i s  species took an intermediate poemition. 

In  the hypobaric mice 



Other b a c t e r i a l  types cul tured showed no noteworthy differences i n  %mi- 
dence among the  3 groups. 
coliform type, 2 colonial  types of anaerobic lac tobac i l lus ,  and 3 types of 
Baasteroide5 . 

mese types werez slow l ac tose  fermenteks, a second 

Further experiments i n  this series were delayed due to  necessary repa i rs ,  
r e t e s t i n g  and renovation of the  animal chambers used. 
accomplished, along with the  a c g a h i % t : % ~ ~ ~  of 3 addi t iona l  chambers af the same 
type 0 

This  has BLOW been 

2, Effec t  of parabarosis on pulmonary infect ion of mice with a chlamydial 
I agent (muse p n e m m i t i s )  a (X?* B . Gordon and J. D. Gillmore) 
I 

The invest igat ions completed in t h i s  series are summarized i n  Table 1. 
They cons i s t  of 3 experiments fa which increased O2 (77%) a t  one atmosphere 
was used with 2 types of controls ,  and one i n  which normobaric, hypobaric, 
and hyperbaric conditions were employed, as described in Section 1 of t h i s  
report .  A l l  mice were exposed f o r  15 min. t o  an in fec t ious  aerosol  in a 
modified Henderson apparatus, providing for inhalat ion of approximately 7000 
in fec t ive  units per mouse. 
consolidation by the 5th-7th day, and reaching a maximum j u s t  sho r t  of death 
on the 9th day, when the  mice were sacxificed. 
pathology of the  lunge was estimated, the smears made t o  confirm the  speci-  
f i c i e y  of the  les ions,  the lungs were pooled, emulsified, and s tored f o r  
eventual t i t r a t i o n  by counting the number of i n t r a c e l l u l a r  inclusions pro- 
duced in infected cel l  monolayer cultures.  

I 

This Ped t o  progressive lung involvement and 

After t h e  degree of gross 

b t e r p r e t a t i o n  of t he  f i r e t  3 experiments l i s t e d ,  those involving 77% 02$ 
is as follows: 
~ o n t r o l s ,  in roan air on the she l f ,  and fin chambers supplied by tank air. 
Exposure t o  O2 during two weeks p r io r  t o  in fec t ion  by aerosol ,  a d  air a f t e r -  
wards, may have had sane depressive e f f ec t  oar the  borderl ine of signif icance.  
Exposure t o  O2 only a f t e r  infect ion,  and both before and a f t e r  in fec t ion  re- 
sulted i n  a marked depression of the infection, as indicated by several  sri te- 
r iao These include the ac tua l  degree of growth of the chlamydial agent in the  
lung, and conform t o  some preliminary experiments, t o  be reported later, on 
growth of a similar agent i n  cel l  cul ture  a t  d i f f e r e n t  l eve l s  of 02. 

No real differences were observed between the two types of 

The four th  experiment shown in Table P indicates  t h a t  mice under hypobaric 
condi t ions,  but i n  normal pO2, respond t o  the  infec t ion  in  much the same manner 
as the  controls .  
contrast, the group in a hyperbaric environment, but  with normal p02 appeared 
much s i cke r  and had a higher l eve l  of infect ious agent i n  t h e i r  lungs. 
of t h i s  t h e  pneumonic procem was less, as indicated by lung weight and gross 
pathology. 
with infec t ion  i n  a s t r e s sed  animal. The weights of t he  m i c e  i n  t h i s  experiment, 
as w e l l  as those depicted i n  Fig. 1 for mice under similar conditions iaa mother 
experiment ind ica te  t h a t  some f ac to r  in t he  hyperbaric environment has a pr0- 
found adverse e f f e c t  on the  mice. 

They presented perhaps a poorer general appearance. Iaa 

In s p i t e  

These f indings are not inconsistent with what might be expected 

The similar l eve l s  of chlamydial agent revealed by t i t r a t i o n s  of the control  
lungs i n  the  d i f f e r e n t  experiments indicate t h a t  t h i s  method of in fec t ion  with 
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t he  mouse pneumonitis agent provides a regular, predictable ,  and reproducible 
e f f ec t .  

3.  Effect  of increased 09 on SusceDtibil i ty of mice t o  Salmonella t-. 
(LTJG D.G. Martin) 

In  previous experiments of t h i s  type we used the  more acute  in fec t i en  s f  
mice with E. typhi, but found no clear-cut differences i n  mor ta l i ty  between 
groups exposed t o  increased 02 ('BE) and the controls .  Attention has n w  
turned t o  a more chronic type of infect ion induced by E. typhimurium. A t o t a l  
of 75 mice were injected in t raper i tonea l ly  with a s a l i n e  suspension of s. 
tnhimurium (apprax. 3 x lo3 cells/mouse). Approximately 1/3 of the  mice W K ~  
placed in 77% 02, 1/3 in flowing a i r ,  and 1/3 on the she l f .  
observed and the  number of deaths recorded dai ly .  
from each group were sac r i f i ced  and the spleens cultured. 
were left i n  the  environments f o r  BB addi t ional  week and the  surviving mice a t  
the  end of t h i s  time were sac r i f i ced  and the spleens cultured. 

The mice were 

The remaining mice 
A t  the  end of one week 5 mice 

A l l  spleen cul tures ,  a t  both one and t w o  weeks, were pos i t ive  fo r  E. typhi- 
murium. Quant i ta t ive cu l tures  were not made. 

Table 2 summarizes the  r e s u l t s  and indicates  t h a t  the  mor ta l i ty  f igures  
f o r  each group are similar a t  the end of 2 weeks. 
was possibly a s ign i f i can t  difference between mice housed i n  chambers, in 
flowing gas (77% O2 and air from tank), and these i n  room air on the she l f .  
I n  comparing the  0 and room air groups the s ignif icance is estimated t o  Lie 
between 5 and 10% tX2 = 2.78) . This result w i l l  have t o  be confirmed before 
i t  can be considered noteworthy. 

A t  one week, however, there  

4 ,  Observations on microflora of divers. 
G i 1 lmo r e) 

(CAPT C ,  E. Meyers and Mr. J. D .  

With t h e  excel lent  cooperation of the s t a f f  of the Experimental Diving Unit 
(EDU), U. S. Navy, it has been possible  t o  sample divers  and t h e i r  environment 
in simulated sa tura t ion  dives involving continued c m f  inement and increased 
pressure over periods of days. Assay of microbiological samples from the four 
subjec ts  in the f i r s t  EDU t r i a l  have been p a r t i a l l y  completed. The tr ial  
l a s t e d  nine days, including decompression t i m e .  The chamber pressure was 
equivalent t o  a depth of 450 f e e t  and one-hour excurqions t o  600 f e e t  were 
made by d ive r s  i n  p a i r s  using scuba gear.a !!!he design of the chamber permits 
t he  600 f e e t  excursion divers  t o  en te r  the separately pressurized lower half  
of the chamber (the "wet-pot") and perform various tasks  i n  approximately e ight  
f e e t  of water, 
remains a t  450 f ee t .  
temperature w a s  approximately 85 F ,  and the  RH ranged from 65 t o  7%. 

The upper ha l f  of the chamber, sealed with an appropriate hatch, 
The atmosphere breathed was oxygen and helium, the 

Samples were col lec ted  d a i l y  from f ive  body areas: nasa l  cavi ty ,  oropharynx, 
skin,  ear, and feces.  
ind iv idua l  bowel movement habi t s ) ,  
areas using a d e f i n i t e  procedure with swabs moistened and s tored  in skimmed milk. 

(Feces were col lected according t o  the subjects '  
A l l  samples were col lec ted  by swabbing t h e  

Jr Pressures,  depths, and other d e t a i l s  of these dives are a personal cmmmica- 
t i o n  from the  Medical Off icer  of EDUo and u n t i l  published, must be regarded 
as pr iv i leged  information fo r  o f f i c i a l  use only. 
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I Samples were taken immediately p r io r  t o  t ransfer  of food i n t o  ;he chamber, 
passed out through a lock with re turn  of food, and imnediately s tored  a t  -60 C 
u n t i l  assay. Preliminary s tudies  upon loss due t o  f reezing indicated approxi- 
mately a one t o  two log loss, but with apparently l i t t l e  se l ec t ive  l a s s e s  

co l lec ted  from the water of the wet-pot, and i n  subsequent t r ia ls  from the  
atmosphere. 

I among the microflora obtained from laboratory personnel. Samples a l s o  were 

Br ie f ly ,  the  findings t o  date  are: 

1. 
t r a t ions ,  and from the throa ts  of two of the four subjects ;  

Enter ic  microorganisms were recovered from the wet-pot i n  high concen- 

2. Immediately a f t e r  each excursion dive, the  skin mannite pos i t ive  
staphylococci no longer were recovered, although the t o t a l  staphylococcus count 

600-foot excursion, the maunite pos i t ive  staphylococci reappeared in increased 
numbers in a l l  subjects  and in addi t ion appeared i n  eampling areas where they 
were not present  in base l i n e  counts, 
s ens i t i ve  strain morphologically resembling pneumococcus wa8 f i r s t  i so la ted  
from the  th roa t  of two of the  subjects  and later from the  throa t  and nose of 
one of the  two on the  t h i r d  day. 
i t s  appearance was associated with c l i n i c a l  symptoms of sore  throat ,  etc. 
Further tests to  ident i fy  the  organism are in progress. 

I remained e s s e n t i a l l y  the  same. Twenty-four through 72 hours following the 

A p e n i c i l l i n  r e s i s t a n t  w d  optochin 

Although the organism was not bi le-soluble ,  

I It is d i f f i c u l t  t o  evaluate the  information a t  present,  before the  da t a  are 
complete and the three subsequent trials are assayed. 
of e n t e r i c  organisms in the  th roa t s  of some of the subjects  is not desirable ,  
but  beyond t h i s ,  the  da t a  are too preliminary t o  allow even speculation. 

Obviously, the presence 

5 .  Effec t  of parabarosis cm in te r fe ron  production. (Dr.  K-Y. Huang) 

Observations on the  e f f e c t  of parabarosis on interferon production have been 
extended i n  a series of experiments involving both i n t a c t  animals (mice) and 
cu l t i va t ed  cells  (mouse f ibroblas t s ) .  The range of environmental conditions has 
been broadened t o  include simulated a l t i t u d e  and depth, a g  well as hyperoxia and 
hypoxia. Newcastle disease v i rus  @DV) and s ta tolon,  a non-viral in te r fe ron  
inducer, were used as the  main inducers of  interferon.  

Experiment 5. In  the last repor t ,  r e s u l t s  were presented which indicated 
t h a t  hyperoxia d id  not  a f f e c t  the  leve l  of serum interferon i n  mice to  any - 
s i g n i f i c a n t  extent .  This experiment (5) was ca r r i ed  out t o  observe the  e f f e c t  
of hypoxia. 
i n  N2 (p02 equivalent t o  t h a t  a t  an a l t i t u d e  of approximately 17,500 ft.), and 
the  other  i n  air  from a tank. 
0.4 m l  of NDV i n  chick a l l a n t o i c  f l u i d  containing 6 X 10 plaque-forming un i t s  
(pfu) e Groups of 7 or  10 mice from test and control  groups were sacr i f iced  and 
sera and lungs were col lec ted  a t  in te rva ls  of 2, 3, 10 and 24 hours a f t e r  
i n j ec t ion .  The pooled serum specimens and ex t r ac t s  of lungs were processed fo r  
i n t e r f e ron  assay by the  standard techaique. Both groups gave similar curves 
(Fig. 4) of in te r fe ron  l eve l s  both i n  sera and lungs; differences between the 
two groups were ins igni f icant .  It must be pointed out, however, t h a t  the  lungs 

Two groups of mice were kept, respect ively,  i n  a chamber of 11% 02 

After three days each mou e was injected with '$ 
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unlike those i n  Experiment 6 (see below), were mot perfused. 
i n  leve ls  of lung in te r fe rons  might have been obscured by the re la threby  la rge  
quant i ty  of blood remaining i n  son-perfwed 1unga. 

The difference 

Experiment 6. Two groups of mica were kept, respect ively,  i n  a chamber 
maintained at  1 atmosphere with 11% 8% i n  NZr and the other in air from a $a&., 
After six days, each mouse was injected with NDV as in Exp. 5. A t  i n t e rva l s  of 
4, 10, and 24 hours, groups sf 5 mice from t e a t  and control groups were s a c r i -  
f iced.  The lungs were immediately perfused with 0.85% MaC1, removed, extracted 
with Eagle's medium and processed fo r  in te r fe ron  assay. 
sults of t h i s  experiment. 
lungs than i n  cont ro l  lungs, The difference is  espec ia l ly  marked, and s i g n i f i -  
cant ,  24 hours a f t e r  in te r fe ron  induction, suggesting t h a t  in te r fe ron  Bevel. 
might be maintained longer i n  hypoxic lungs than in cont ro l  lungs. Experherats 
have been planned t o  extend the  observation beyond 24 hours. 

Fig. 5 shows the re.- 
Interferon l eve l  tends t o  be higher in the  hypoxic 

Experiment 7. The e f f e c t  of a l t e r e d  barometric pressures on induction of 
Three groups of mice were maintained respec t ive ly  at 

After two weeks, a l l  

in te r fe ron  was studied. 
simulated depth (213 f t .  i n  sea water) simulated a l t i t u d e  (37,800 f t . )  and 
a t  s@a leve l ,  a l l  at  normal pOz i n  Nz, alone or i n  air. 
mise were induced with NDV as €n the  previous two experiments. 
5 m i s e  from each tes t  and control  group were bled a t  in t e rva l s  of 2, PO, and 
24 hours and pooled sera were assayed fo r  interferon.  
increased or decreased pressures:, the  interferon l eve l s  i n  sera were s ignif i -  
can t ly  lower than i n  the  control  group (Pig. 6 ) .  The overa l l  pesttern of t h e  
curves, however, were s imi la r ,  suggesting a general depression i n  a b i l i t y  t o  
produce in te r fe ron  under increased or decreased barometric pressures . 
p o s s i b i l i t y  of stress as the  cause of the depression i n  in te r fe ron  l eve l  c m m t  
be ruled out. 

Groups of 4 o r  

In  mice exposed t o  

The 

Experiments a t  c e l l u l a r  levels have ~ . S Q  been car r ied  out. L cel ls  were 
used f o r  t h i s  purpose. 
cells  were e i t h e r  individually gamed or placed in a chamber which was gassed 
with desired mixture of gases. 

To create parabaric condition$, tubes of cul t iva ted  

Experiment C-3. Tubes of c e l l s  were incubated overnight i n  air .  ?%ey were 
then induced f o r  in te r fe ron  by m e  of the following three inducers: 
180 pg; (2) s ta to lon ,  150 pg; (3) Sindbis v i rus ,  lo7 pfu. Tubes receiving the 
same inducers were divided i n t o  two groups and were incubated respec t ive ly  in 
72% 02 or  i n  air .  
assayed f o r  interferon.  
induction of in te r fe ron  by 108 pg statolon and Sindbis v i rus .  
150 Pg of s ta to lon ,  however, was not affected,  

(1) statollon, 

Culture f l u i d s  were harvested a f t e r  overnight incubation and 

The induction by 
As shown i n  Table 3 %  increased O2 depressed the 

Experiment C-4, Interferon w a s  induced in 95% 02 by d i f f e r e n t  doses sf 
inducer. 
more marked than t h a t  observed in  Experiment C-3. 
a l s o  observed i n  t h e  induction by 150 pg s t a to lon  (Table 4). 

The depressive e f f e c t  of oxygen on t h e  induction of in te r fe ron  was 
Such a depressive e f f e c t  was 

Experiment C-5. Cells were cu l t iva ted  f i r s t  i n  air o r  in 72% 02:, than were 
induced by 100 ~g statolom, and incubation w a s  continued fa 72% 09 or in air. 
The r e su lks  shoG i n  Table-5 c l e a r l y  indicate  t h a t  cells  exposed t o  increased 
02 before but  not during induction showed the  same degree of depressed imter- 
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feron production as those which were induced under O2 or those which were 
exposed before and during induction. 
can p e r s i s t  f o r  a c e r t a i n  period of t i m e  a f t e r  r e tu rn  t o  a normal gaseous 
env f r  onmen t . 

Apparently the inh ib i tory  e f f e c t  of O2 

The depression of h t e r f e r m  production i n  cu l t iva ted  c e l l s  by 02 is in 
l i n e  with the f inding of increased interferon i n  hypoxic lungs. The difference 
seen in i n  v i t r o  experiments cannot be a t t r i bu ted  t o  a difference in the number 
of cells ava i lab le  f o r  producing interferon, s ince  cells  incubated 48 hours in 
72% or 95% 0 gave the  same count as those incubated in air. Further study is 

in te r fe ron  production is a spec i f i c  one or is merely the  expression of a 
general  damaging e f f e c t  of 02 on ce l lu l a r  metabolism, such as pro te in  syn- 
t h e s i s  or energy production. 

planned t o  o t r a i n  more ins ight  i n t o  whether the depressive e f f e c t  of oxygen on 

6 .  Studies on a l t e r ed  gaseous environment at the  c e l l u l a r  level .  (Drs .  E. M. 
Neptune, Jr. and E. Weiss) 

Previous repor t s  have shown t h a t  microbial enzymes are very sens i t i ve  t o  
In  Chlamydia the pentose the  gaseous environment t o  which they are  exposed. 

phosphate pathway, the  pyruvic oxidase, and a-ketoglutarate  dehydrogenase 
systems are a l l  responsive in various ways t o  the  gas environment. 
these s tud ie s  have been included i n  earlier reports .  

Details of 

Currently s tud ies  are being performed with Clostridium Perfringens. 
respect  t o  growth cha rac t e r i s t i c s  t h i s  organism is a classical obl igate  
anaerobe. Preliminary s tudies  have been performed with a strain t h a t  is highly 
pathogenic, as evidenced by production of gas gangrene in dogs i n  previous uno 
r e l a t ed  s tudies .  The pyruvic oxidase enzyme of t h i s  microbe is very active i n  
a nitrogen environment and markedly suppressed by air or oxygen. 
assay extends over a period of 1 t o  2 hours. Rather surpr is ingly,  when a non- 
pathogenic s t r a i n  of the  same microbe was studied, its pyruvic.oxidase a c t i v i t y  
ahowed no d i f fe rence  in nitrogen, a i r  or oxygen. These and other enzyme s tud ie s  
are being extended t o  inves t iga te  fur ther  the  re la t ionship ,  i f  any, between 
pathogenicity and enzymatic ac t iv i ty .  

With 

This enzyme 
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Table 1. Effec t  of parabaric  conditions on mouse lung in fec t ion  with a chlamydial 
agent (mouse pneumonitis) . 

I Gross Lung titer 
Time of AV AV 

E& ir sm- expo- D/T Appearance mouse lung pathol- zPU/ml,  
x l@ ment sure  on day 9 w t .  w t .  ogy of 

l u g  

1/10 act ive,ruff led 13.9 0.63 2.7 28 +, 4 2 weeks 77% o2 
e-& 

Tank air } { 1/10 l e t h a r g i c , i l l  15.2 0.62 3.8 47 2 1 

'I 15.8 0.55 3.1 51 +, 7 Room 1/10 I t  

0/10 normal 15.9 0.25 0.8 < *  
0/10 l e t h a r g i c , i l l  16.3 0.47 2.0 > 

Room 0/10 ac t ive , ruf f led  16.8 0.49 2.3 - 

9 days 77% 02 

77% 02 2 weeks O/ll normal 18.8 0.24 2.4 * 2.6 f 0,6 
I 
I 

Tank a i r  } :zz; { 0/11 act ive,ruff led 15.1 0.56 1.6 32 +, 2 

Room a f t e r  0/11 l e t h a r g i c , i l l  14.5 0.71 1.5 50 5 5 

I 2.8% 02 at  
110 p s i a m ]  2:1: { 0/10 l e t h a r g i c , i l l  11.8 0.26 1.1 184 +, 44 

before 100% 02 a t  

A i r  from t an  

3 ps i a  0/7 act ive,ruff led 15.0 0.48 1.3 67 f 13 
a f t e r  I 

14.7 p s i a  0/10 normal 16.2 0.45 1.7 56 t 5 

* T i t r a t i o n  unsat isfactory.  
l eve l s  of Chlamydia in two groups. 

Inclusion bodies not found in lung impression smears; in t e rp re t a t ion  doubtful. 

It was possible anly t o  estimate roughly the r e l a t i v e  

* 
* In  each group of t h i s  experiment t he  p02 equalled 160 mm Hg, Le., normal. 



Table 2. Effect  of a l t e r ed  environments on in fec t ion  of mice with Salmonella 
tmhimur in. 

Interval  
Cumulative mor ta l i ty  (%) in three 

environments a f t e r  inoculation 
77% 02 A i r  from tank A i r  of rocnu 

7 days 21 28 43 

14 days * 71 68 78 

* Cumulative f igures  corrected for  removal of 5 mice from each group f o r  
cu l ture  a t  7 days. 

Table 3. Induction of interferon i n  L c e l l s  under 72% 02 and under air, 

Inducer 
Interferon t i t e r  (units/ml) 

72% 02 A i r  
~ _ _ _  ~ _ _  

Statolon, LOO pg 316 1,258 

150 pg 1,000 1,000 11 

Sindbis v i rus  5 32 

Control I 0 0 



Table 4. Induction of interferon in L cel ls  under 95% 02 and under air.  
I 

Inter f er on t iter tun it  s /ml) 

95% 02 Air 
Dose o f  etatolon 

0 

5 

19 

39 

0 

~- 

10 

63 

80 

126 

0 

Table 5. Induction of interferon in L c e l l s  by 100 pg/ml statolon; under 
72% 02 and under air.  

Gas Phaee 

Before induction Dur ing induct ion 

Titer of interferon 

(unit 8 /ml) 

air 

air  

02 

02 

air 

02 

air 

02 

~ ~~~ 

208 

39 

30 

79 

\ 
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Fig.  1. 
f t .  a l t i tude) ,  hyperbaric (110 ps ia;  simulated 213 ft. depth in  the sea), and 
normobaric (a ir  at one atmosphere pressure) environments. A l l  groups were i n  
an atmosphere containing 160 mm Hg of O2 (normal at sea l eve l )  . 

Average weights of mice held in  hypobaric (3 p s i a ;  simulated 37,000 
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Pig .  2. 
environments described i n  caption of Fig. 1.  

Average numbers of Klebsiel la  Pa s tool8  of mice kept in  the 3 
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F i g .  4. 
f o r  3 days i n  decreased pQ2 (11%) 
in ter feron  was by intravenous %nocnla”um af Newcastle disease vfrao 

Levels  of interferon in she sera and Icngs sf m i s e  after mafnt~swaase 
and in ais ( X I I ~ X - Q ~ S )  Induction 0% 
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Fig. 5. LeveQ OP Lnfiqrferon i n  the lungs of mice a f t e r  malntenance fo r  3 

Newcastle disease virus. 
I days i n  decTeeeod pO2 (11%). Induction was by intravenoua injection of 

Lungs were perfused t a  remove the  blood. 
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Fig. 6 .  
depth (213 f t .  fn sea water, o), eimulated a l t i t u d e  (37,000 f t . , A ) ,  and at  
sea l e v e l  (9) , al l  a t  normal p02 i n  N 2 ,  alone, or i n . a i r .  
induced by the injection of Newcastle disease virus .  

Levql,o Q$ in te r fe ron  i n  the sera  of mice mainfained a t  simulated 

Interferon was 


